This paper focuses on the questions of combining management accounting and an expert approach for decision making in the sphere of economics and management. The background of such a combination is that within both approaches there are a decision making goal, a set of alternatives and criteria for their assessment, as well as the possibility of multivariate evaluation of the alternatives for diff erent possible situations.
Introduction
M odern business often faces various decision making tasks -selecting one of alternative courses of action. One of the approaches to decision making is management accounting, which deals with the collection, processing and presentation of relevant financial and economic information.
Classic examples of decision making using management accounting are the selection of activity level and product mix, decisions regarding stopping production INFORMATION SYSTEMS AND TECHNOLOGIES IN BUSINESS or replacing some products, "make or buy" decisions, justification of further processing of joint products, as well as investment appraisals [1] [2] [3] .
An important feature of management accounting is that it deals with financial and economic calculations which allow us to compare alternatives from the point of view of costs and economic benefits. However, under conditions of incompleteness and unreliability of source information, as well as in cases when qualitative or semi-structured information is essential, management accounting becomes inapplicable.
Another way of decision making is the expert approach, which involves one or few experts who evaluate alternatives according to certain criteria, relying on their knowledge, experience and management intuition. In the case of group decision making, special coefficients representing differences in the experts' competences may be applied. Forming expert estimates and their further processing may be performed by various decision making methods, such as the analytic hierarchy process and the analytic network process [4] [5] [6] , methods of the ELECTRE family [7] , methods of the PROMETHEE family [8] [9] [10] and some others. Processing of expert estimates often requires quite complex mathematical calculations, so there is a special class of information systems -decision support systems [11] .
Both approaches are widely represented in academic and business literature, and successfully applied in practice. However, the two approaches are always considered separately. At the same time, quite often multicriteria decision making tasks arise, where for some criteria management accounting is applicable, while for other criteria only the expert approach may be used. That is why there a question arises about the possibility of combining management accounting and the expert approach within common decision making processes.
Decision making using the management accounting and expert approaches: Similarities and differences
For answering the question about the possibility of combining the management accounting and an expert approach an analysis of their similarities and differences is essential. It is reasonable to conduct such an analysis on the basis of various aspects, such as objectives of the approaches and their areas of use, source information ant its origin, methods of assessing alternatives and the degree of their objectivity, the number of criteria, and the possibility of multivariate (situational) analysis.
As already noted, the objective of both approaches is evaluation of alternatives and selecting one of them as the most preferable. While management accounting is applicable only in the field of economics and management, the expert approach has a much wider area of use: it may be used in very different fields of human activity, including education, medicine, ecology, and politics.
Regarding source information, management accounting deals with quantitative (first of all, financial) information, which is well structured. Such information may come from multiple internal and external sources -the accounting systems of an enterprise, corporate reporting of an enterprise and external organizations, statistical databases, analytical reviews, etc. Management accounting information is quite reliable; however, in the case of lack or insufficient source data reliability estimated values may be used.
Within the expert approach, any relevant information including qualitative and semi-structured information may be used. Sources of such information may be very different, being situated either inside or outside an enterprise. The scope of information for the expert approach may be much wider than the scope of information for management accounting. Some information may be known to certain experts, but unknown to other experts and moderators of the assessment. In addition, when evaluating an alternative, each expert may use his personal tacit knowledge, experience, vision and intuition.
From the point of view of the ways of evaluating alternatives, management accounting uses the results of calculations, expressed in financial an economic terms. The expert approach deals with expert estimates, which may be expressed in different scales (scoring, ordinal), or via preferences in some other form (for example, the analytic hierarchy process includes pairwise comparisons based on the verbal-numerical fundamental scale).
Management accounting aspires to the best possible objectivity, so rough values are applied only in rare cases, when objective information is not available or is not reliable enough. As to the expert approach, it is initially oriented to collection and consolidation of the subjective opinions of experts, with additional analysis of concordance of such estimates.
Regarding the number of criteria, most management accounting tasks deal with a single criterion. For example, selection of the activity level uses such a criterion as the relation between marginal profit and fixed costs, product mix selection -marginal profit per unit of limiting factor, justification of discontinuing or replacing INFORMATION SYSTEMS AND TECHNOLOGIES IN BUSINESS products -the difference between price and production cost, etc. However, in some cases several criteria may be used, but without generalizing the results obtained for different criteria. For example, for investment appraisal such criteria as accounting rate of return, payback period, net present value or internal rate of return are applicable.
Within the expert approach, either one, or several criteria may be used (in the latter case there is a multicriteria decision making task [12] ). If criteria have different significance, special weights may be assigned to them. In all cases, in multicriteria tasks formal rules of generalizing expert estimates by criteria are applied.
From the point of view of situational analysis, management accounting makes possible multivariate calculations, depending on decision making situations (first of all, the projected state of the external environment) and, accordingly, relying on different source data sets. However, no formal rules for generalizing results by situations are considered within management accounting.
The expert approach also permits one to consider different situations, but with the use of formal rules for generalizing the results. The probabilities of occurrence may be assigned to situations (directly or by ranking), or one may consider that decision is to be made under uncertainty.
So, both management accounting and the expert approach imply the availability of some set of alternatives and criteria for their assessment that arise from the decision making goal. Both approaches also permit multivariate assessment of the alternatives, depending on possible situations. Such common features of management accounting and the expert approach may be considered as a background for their combination within decision making processes. At the same time, there are such specific features of the expert approach as availability of experts, as well as evaluating alternatives in abstract terms, rather than using financial and economic measures. In turn, these particularities lead to differences in methods of generalizing estimates by experts, criteria and situations.
Combining the management accounting and expert approaches: Basic and working decision making processes
Decision making processes may be subdivided into basic and working processes. Within basic processes, source information is processed similarly, while within working processes source information may be processed in different ways. Working processes are defined relying on the basic ones: each working process may be equal to one of the basic processes, or include a combination of some of them.
Any decision making process (both basic and working) starts with a conceptual statement of a decision making task (goal, alternatives, criteria, etc.) and ends with final consideration of the results obtained (as a rule, in the forms of discussions or meetings, with the participation of all the stakeholders) and the final decision making.
Definition of the basic processes relies on classification of criteria used for assessing alternatives. First of all, criteria are subdivided into quantitative and qualitative. In addition, for quantitative criteria source information for management accounting calculations may be either available, or not. Thus, the criteria may be subdivided into three types:
1. Quantitative criteria for which source information for management accounting calculations is available; 2. Quantitative criteria for which source information for management accounting calculations is not available; 3. Qualitative criteria for which management accounting methods are inapplicable.
Assessment of the alternatives with respect to criteria of types 2 and 3 may be executed only using the expert approach. As to criteria of type 1, it is possible to apply management accounting calculations, and in addition their results may become the subject of a subsequent expert assessment.
Classification of criteria allows us to determine four basic processes: BP 1 -pure management accounting. After the conceptual statement of a task, one selects the relevant management accounting method, then the appropriate source information is collected. The results of management accounting calculations become the basis for ranking the alternatives and are presented for final consideration and decision making without any additional expert assessment. Such a basic process is applicable for the criteria of type 1; BP 2 -management accounting supplemented by rules-based estimates. After the conceptual statement of a task, selecting the relevant management accounting method and collecting appropriate source information, the calculations are performed. Then the results of management accounting calculations are transformed into estimates according to predefined rules, without any additional expertise. Since the transformation rules are determined in an expert way (although a priori, regardless
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of the management accounting results), such estimates, in fact, also arise from the expert approach. On this basis, ranking the alternatives, and then -final consideration and decision making are executed. This basic process is also applicable for the criteria of type 1; BP 3 -management accounting supplemented by expert estimates. After the conceptual statement, selecting the management accounting method and collecting appropriate source information, the calculations are executed. The results of management accounting calculations are subject to additional expert assessment. Then the expert estimates become involved in subsequent calculations using one of decision making methods. After this, ranking of alternatives, final consideration and decision making are executed. Like BP 1 and BP 2, this basic process is applicable for the criteria of type 1; BP 4 -the pure expert approach. After the conceptual statement, a decision making method is selected and expert estimates are formed. The results of processing the expert estimates are used for ranking the alternatives, then final consideration and decision making are performed. This basic process is applicable for the criteria of types 2 and 3 (theoretically, BP 4 may also be applied for criteria of the type 1, but this would mean loss of potentially valuable management accounting information, so this variant is not considered).
The estimates used within the basic processes may be either expert-based, or rules-based. The difference is that expert estimates are formed by experts (perhaps, taking into consideration management accounting results), while rules-based estimates are formed directly by transforming management accounting results according to predefined rules, without additional expertise. In fact, the basic processes BP 2 and BP 3 are quite close: both include management accounting calculations and subsequent forming of estimates; the difference is that estimates in BP 2 are rules-based, while BP 3 applies expert estimates.
Ultimately, estimates (expert-based or rules-based) are applied within the basic processes BP 2, BP 3 and BP 4, however expert assessment of alternatives takes place only in BP 3 and BP 4. As to management accounting, it is used in the basic processes BP 1, BP 2 and BP 3.
In some cases it seems reasonable to use management accounting and the expert approach separately, in their pure forms. Application of pure management accounting (BP 1) is reasonable if there is a single criterion which belongs to type 1 (in this case synthesis of criteria is not required, so additional estimates are excessive). The pure expert approach (BP 4) should be used if all the criteria belong to types 2 and 3. In the rest of cases, it seems reasonable to combine the management accounting and expert approaches in one or another way.
Working processes, unlike the basic processes, assume the availability of both quantitative and qualitative criteria, as well as processing of information for different criteria in different ways. This means that few basic processes may be combined within the same working process.
Let us consider the most common case, where criteria of all three types are available, and where management accounting results obtained for different criteria of type 1 are used in different ways: for some criteria -in pure form, for others -as a basis for transformation into rules-based estimates, for third cases -as source information for expert estimates. Such a case requires the use of all four basic processes; the appropriate generalized working process is presented in Figure 1 .
The working processes relating to particular cases represent different variations of the generalized decision making process. Each of such variations includes a specific set of basic processes ( Table 1 ).
The applicability of the working processes depends on the nature of the criteria involved in decision making tasks:
working processes WP 1 -WP 7 are applied if some criteria belong to type 1, while the rest of the criteriato types 2 and/or 3 (including tasks with criteria of all three types). In this case, at least one of the processes BP 1 -BP 3 (in any combination) and BP 4 are used. If there are criteria of all three types, the working process WP 1 is equal to the generalized process; working processes WP 8 -WP 14 are applied if all criteria belong to type 1. In this case the process WP 4 is not used, only processes BP 1 -BP 3 are applied (separately or in any combination). The working processes WP 8, WP 9 and WP 10 are equal to the basic processes BP 1 (pure management accounting), BP 2 and BP 3 accordingly; working process WP 15 is applied if all criteria belong to types 2 and/or 3. This working process is equal to the basic process BP 4 (the pure expert approach).
It should be noticed that if BP 1 is not used then estimates (either rules-based or expert-based) are formed for all the criteria, with their subsequent processing. If BP 1 is applied, then the task is split into two parts: for some criteria no estimates are applied (management accounting results are used directly in the stage of final consideration and decision making), while with respect to other criteria estimates are formed, with their further processing.
Formation of expert estimates
Ranking the alternatives with respect to each of the criteria -C 5 -reliability of operations (risks related to the new product manufacturing and sales, including potential lack of quality and dependence on key suppliers and customers); -C 6 -prospects of the new product (possibility of long-term business development).
The criteria C 1 , C 2 and C 3 are quantitative, and the company has all the information required for management accounting. So, these three criteria belong to type 1 and for them management accounting calculations are to be performed. Meanwhile, the decision maker assumes that payback period figures are sufficient for final consideration, while interpreting net present value and internal rate of return requires additional expert assessment -to justify the significance of differences between the figures obtained for different alternatives. This means that with respect to criterion C 1 the basic process BP 1, and for criteria C 2 and C 3 -the basic process BP 3 are used.
As to criteria C 4 , C 5 and C 6 , they all are qualitative and belong to type 3, so for them only the basic process BP 4 is applicable.
Thus, for comparison of the variants of the company's development and final decision making the working process WP 6 involving the basic processes BP 1, BP 3 and BP 4 is to be applied.
As a decision making method for generalizing estimates with respect to criteria C 2 -C 6, an analytic hierarchy process (AHP) [4] [5] [6] is used. Eventually, the information presented for final consideration consists of payback period figures for the different alternatives (criterion C 1 ) and the alternatives' priorities determined with respect to criteria using the AHP method.
The results of management accounting for the different alternatives with respect to criteria are presented in Table 2 . As we see in the table, the best value of payback period is related with the alternative X 3 , the best value of net present value -with the alternative X 1 , and the best value of internal rate of return -with the alternative X 2 . The payback period figures are to be presented for final consideration "as is", without any additional assessment. As to the remaining two criteria, their figures are to be used as additional information for forming expert estimates. 
Example: Investment appraisal
As an example, let us consider one of the classical management accounting tasks -investment appraisal.
A manufacturing company examines a few variants of its business development through construction of a new plant and introduction of a new product. This project has an investment nature: it implies initial capital expenditures and subsequent long-term economic benefits. There are three alternatives (variants of development) -X 1 , X 2 and X 3 . Each of the alternatives are evaluated with respect to six criteria:
-C 2 -net present value (NPV); -C 3 -internal rate of return (IRR); The analytic hierarchy process method as a tool for generalizing of expert estimates implies constructing a hierarchical structure "goal-criteria-alternatives" and subsequent pairwise comparison of the elements in each level with respect to the upper level elements. In our case, there are six pairwise comparison sessions: onefor comparing criteria with respect to the goal, and fivefor comparing the alternatives with respect to each of the decision making criteria ( ).
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The results of each session are entered into a pairwise comparison matrix. In any of such matrices, rows and columns represent the compared elements, while the intersections contain their comparative estimates expressed in terms of the verbal-numerical fundamental scale (Saaty's scale). Relying on the estimates, priorities of elements in the lowest hierarchical level (alternatives) with respect to the highest level element(the goal) are calculated 1 .
The pairwise comparison matrix of the criteria and their priorities with respect to the goal are shown in the Table 3 , and the pairwise comparison matrix of the alternatives with respect to criteria -in the Table 4 (the alternatives' comparison with respect to other criteria is performed similarly). Based on priorities of the criteria with respect to the goal and priorities of the alternatives with respect to each of the criteria, synthesizing overall priorities is executed ( Table 5) .By applying the working process WP 6, the following results are subject to final consideration and decision making ( Table 6) : the values of payback period (criterion ) for each of the alternatives determined using management accounting; overall priorities of the alternatives with respect to the remaining five criteria ( -), determined using the analytic hierarchy process method, taking into consideration the management accounting results for criteria and . As can be seen from the table, when interpreting the results, the decision maker has to make an informal choice, because none of the alternatives has the advantage over the others. Such a situation is typical for all the working processes in which the basic process BP 1 is combined with at least one of the remaining basic processes. In such cases, justification may rely on some additional information about possible variants, as well as on the decision maker's opinion regarding the significance of differences in results obtained for different alternatives.
Conclusion
Management accounting and expert assessment are two approaches which may be combined for decision making in the field of economics and management.
There are three ways to use the results of management accounting calculations.
First, management accounting results may be considered directly, at the final stage of the decision making process, in parallel with the results of processing of rules-based and expert estimates. In this case, the results of financial and economic calculations (using one or another management accounting method) and the results of estimates processing (using one or another decision making method) are presented for final consideration independently from each other.
Secondly, management accounting results may be used as a background for forming estimates relying on predefined rules (rules-based estimates), without any additional expert assessment. Such estimates are subsequently processed using one of the decision making methods.
Thirdly, management accounting results may be delivered to experts as source information which may be taken into consideration during the formation of expert estimates. Such estimates are also processed using one of the decision making methods.
Different ways of combining the management accounting and expert approaches may be used within the same task but with respect to different criteria. It is also possible to arrange multivariate calculations, where management accounting results for the same criteria are used in different ways depending on the situations under consideration. All this expands the analytical capability and creates a background for more justifiable decision making.
